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ABSTRACT 

PURPOSE: To facilitate satisfactory impurity doping and avoid a harmful 
influence upon other elements and wirings by a method wherein an amorphous 
silicon film is formed on a semiconductor material and a laser beam is 
applied to the amorphous silicon film from the above to raise the 
temperatures of the amorphous silicon film and the semiconductor material 
and to dope the semiconductor material with an impurity. 

CONSTITUTION: An amorphous silicon film 2 containing an impurity such as 
boron or phosphorus is formed on a semiconductor material. A laser beam 3 
is applied to the amorphous silicon film 2 from the above to raise the 
temperatures of the amorphous silicon film 3 and the semiconductor material 
and to dope the semiconductor material with the impurity. In other words, 
the laser beam 3 is particularly absorbed in the part of the amorphous 
silicon film 2 and that part is melted first. Also the surface of the 
silicon wafer 1 is melted by the heat and the melted part is doped with P 
in the amorphous silicon film 2. The advantage of this doping method is 
that the amorphous silicon which facilitates lowering of the energy density 
of a laser has a ten times larger absorption coefficient than single 
crystal silicon even in the wavelength range of an excimer laser and the 
most part of the light beam is absorbed in a very shallow part so that the 
energy density required for melting can be low. With this constitution, 
damages given to the other elements and wirings between the elements can be 
reduced substantially. 



©Int. CI. « 

H 01 L 21/22 
21/225 




B * S & If Jt (J P) 
& m (A) 



E-7738-5F 
P-7738-5F 



© &n mm am 
PH63-208214 

PS^163^(1988)8 ^29B 



SIS* 5*25?:* !&§§co|* l (^4JC) 



5*3 ^ 
©Hi Hi A 



®1f BS62-419I3 

©til m 0362(1987) 2 ^240 



*£ A. S - 

s * m # & 



03^ 



i.a *8 <& * ft 

k - tr > ? a 

i£Zgflc$*|S^<0*afl& K — > ST* & *c li ffc fit 

r <£ * # at ~ -r^^wv^^^T'-vavc.fe 
a « <t n <* saaK-trvsrufca^aa* 



i>entni. *. K K r F 1/ — If K £ * Si^ <0Sb 
<a K — > ^ {VjXJVJ^* is + —-r >u it 
7 7^7^ K ? 4 *s 9 5aC6).15.l9a5. 
(E.P-Fogarassy , D.H.Lovndes, J.Kerayaft , and 
C, H. White ; Journal of Applied Phy«ic» S«C6), 
IS Sapte»b«r 19*$ p . 2 1 $7) ) ^ »± S 1 ? x ^ -h Sb 
»*&-C50-t00 A S« U . CACO_h*£KrfX 

$ . BKfi^T. 4ttXSf t v/^, 5 li K - 
* > ^ JS # * 5 :/ , 6 ? <f > . 7ii535 

8t*H-t:>^*tc**i»#. 9 It 

*f * iC B(CH, )» , U-if t U- 

v -f K 7-f 1/ 5 — 38, 14 4, 19MCT.F. 

Deutsche J.C.C.fan, G^W. Turner, R.L.Capaan, 



—57- 




D. J.Ehrlieh.and R.M.Osgood ; Applied Physic* 
Letters 38, 144, 1961)) . 

K 2 §5 8 fS V . Si^i^-hicS&*»3<£fcK — 

EDL — 6 , 291 , 198S(P .G.Carey , T . V ,Sic»on . R . L . 
Press, and T.S.Fahlen. IEEE Electron Device 
Lett. . EDL- 6 . 291 . 1985))* 

3 E » * a a . c*v*<03?«Tffi*>nfcx*;u* 
^ £ li l.0~ K5J/cd & * . *tCK — fcf i> ^ <D fc 
«> £ l* T fc- ti * C^SS^S^i^^^SfiT 

*> H H li . 35(R<D*iatt;5 s >W*co*-£'i± 

to a * ^ ^ . **-ffl©«»*>fiM*«Eu. c <a x * 




}5 153 B3 63-208214 (2) 
<3x*/nr«K*e*fflm£*R te r a. . t. ^ * a, * 

it & < t js a* k .fc * fe * . ca?>taeraa 

*s -t- n * ♦ cn^^^ti^fflw^cva 

6 v> . 

fib. ttx*>a.*2£<z>u-**fcja<^-c&iff>x* 



(»JHW1) 

PH> & 1000 P p« a UfeSiH.^XS>B-M«ifi"t? 
^ft»«Lft^ARi"j3>fl|. 3lxX«Ciix*j/ 

'j3i">iAl^»IS^i8ttO. # A X f 'J a v 
/<;f 7. «t±^*-100niec-C * * COT? • g R* . K — 
n £ * . ^^AXi/ya^timiSA^yavicifc^ 

tt-^r. fcttsecrfca^x*;!/*® 



fi X f U a > i: # « ft . *a&V'i3y<08 

r. 101*3* a x ^ y a > . ^ifi & *s y 3 > * a v,> 
ttati^a^ynv, iitt-t«jifflic»as*vfcy 

> tfSiO a SI. 12ti±# A y *XeC* X * 

i/^u-^f^fc^UT:^*. Bc«^t. ^AX 
t/y 3>jy^aflv>j 3><D*^ttS5s»«i 

K 3000 A<OJ*£K#J5&Lfc*><0T?. Jl a ft 'J 3 

> it v -y a x ^ "t? * * . :o^tt?^K - tr 

lCf--*x* SS»KK-tfv^Stvfc 
© e& 2/ - h 5:iUT*4. * — £ <D x * n/ 
¥*K*ftiL*v*c:B«a»itfWB*£IV*v*fc*> 



-58- 



r 




j£^Bi*#ft*- fcfc'LI^i^USi^sA-Cft 

*«*&«>c#gsfcx*A>* a^s it it a * f y 3 

z t a # a 9t v ! J 3 > ©A^A^sft^WK**^ 
^kintUtv^. Itf)ll4, ft n£ * ft *> 2> 
*S . ■3*y#**-t?i'-*» i -tf:/^*1 ( T , i»£' 

-e * m u *c ft * . tt-9-c**Biffl©K — tfi'f;** 
-^»5JR«tftK. «e * a ic * * * y *> * * y 

jgiHfcfe^t, Si 9 x. 1 -fc KSiH. , 6«H, , 




»HBg 83-208214 (3) 

B,H. ODS'&^^t^O-lSTafetCi y & B & & l 
00pp»@ Si BSfSii c co ^ ^ 300 A k,t . 

tticfc^-cifc. A«c*#ft«fya>®»* 

£ t±Ge « * A* £ ?E A 9t f *J 3 V<0Jt*tQ«»^S 

G«*-St? Si tfiatt^SiJ: y e i* & a t ft « . 

«kivtfK-tfvir«fe»iicflSU. * ifc » * * * 



m4Bti»3B^35*W^«^^ K - :/ f *» tt 
ft if 0 -C ft * • 

l ■» y 3 > 9 t '\ , 2 — p » ft K v y 3 

^ a a #a± w 



IF 

^2® 











— t 













-8 
-4 



.12 



-59- 



^3® 



f . 




* &MBa 63-208214 (4); 



a 

/0 s 

?0 3 




/ 



0.5 10 1.5 



20 



*4® 



-60- 



